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(54) [%i»(D««E] mmm&S!9->:fn^Dfm»mikTf^mm&m(otmm 



(a) 



^10 



i i i i li i ir-^* 





aofa 



-11 



10 



(d) 



10 b 



10 



(2 

1 

mmmt^^ittmmi^-hi^ibi.xy-'yr < b ) 

mhr=tA^yrxmi!7^m:S!»>hX7-fr ( c ) 
fci^^tjiags(s:6«. 10 

±axr ( a ) -Cli. ±£Xx yr ( b ) fc:;BJtS 

#«catS i dOKRS' ki&^fSi:'*- S 

mx^'/zr ( a ) $-ff^rp fflC0iM«fl!«f3l«c«« 

JigXx-yT (a ) a^«Kfl«^I^^SXx«yr 
torn. a«Sr:*;^IIH^tc$i5>-r^t=3:<«E*t<STt: 

m. 

±mx7- yr ( b ) ^Htx'jry^ h utiSTt 
)Uy r x^aim7imL^m^X^^£MxhC.b^^ 

t-thmm^m. 40 

(a) t. 

il«*«ff*gSfl:1-Sl5l«l^- KS^^ftSX-f-yT- ( b ) 

bimia^k<m&ttzmrf\.^x. ±Exx"xr (b > t 

fcJ1-STt;P7rX«lS<oagi&*«>SX-f-yr ( c ) 
bi:ists&gm^-^, 50 



!^2000-232142 
2 

iKx-r-yr ( a ) -Cli, K-X«*«l X 1 0»5atDK 

imm9 ] < a s ) . 

•jy (P) . ^Noy>^atPFSStt;{rx7c*<03^ 

TX««JrJgjfer4XT-yr (a) fc. 
±aTt;|/7TXfS«?&-«i^ia8ii!iLTrt/k7rx 

«i*wiisa<w-&iiia^~ h * ««>&xt { b ) 

b. 

btmmib<mmzm-^\'yc. jiExx-yr (b) n 

m4T*;W7 TX««cDaiS*^SXr -/T* ( c ) 

bi-^^ism^jm, 

^$:m^SXT «y r ( a ) t . 
±ii«&<?)r r x«««r-^^fSJlliS LT=S-Tt 
yX««*TOfiflrr-60aP-bS-ffliWIt:*a6S 
XT-yT (b) f:. 

^i<^tS$ixTV^& Ji£#rt;l^7 TXfS«<0|5IgW- 
itl5-rs±gxx yr (b) iziii'ft^T^fuUyrxm 

«<oag*3J*6xx«yr (c ) ts-^trasassr 

J:£Xx-yT ( a ) Ttt. JJ3^<^®mtaX-|-4>r 

±^x xr (a) li. ±iB4-Oi7)@m3Ei^ffiWtC*T 
a. 

[ffScfl 1 3 ] W^cn^MHOb ?>m 1 <0^|i«fl£^ 

fc. -(^tym.in^r.xmK^T^fi^yrxmm^m 

m-hX7--yr (sl) b. 
(b) fc. 

Jis^s-. ±semiff)T^)uyrxmii:m.$^i> 

bbhiZ±^2(7)T=t)\^yTXmmi:^m-^^j:^'^ 

n-xinmtx. ±Msmi(0T^fuyrxm^<7)m^u- 

hi&^SXx-yr (c) b. 

fimm^tix\>^i±^ 1 <^T=fnvy rx^f^mg 
u-hbimiambco§imizmrs\,yx. laxTyy 



-*<0iaJSS^*«>SXx-5'r (d> tSrirtraSffl^ 

ft. 

im^^ 1 4 1 sei(o±jB(db4ig 1 

(b) i:. 

mm^mm^-^x. ±^iRtfm2</>T=e)uyrxm 

(d) 

t'^tg^Sr^a^SX-f yr (e> biiStsS^^ 

1 ox: J: 0 t>fiv^^TT>f *>aEASrfr=3:oTrt;l' 
^rX^iSS-Jg^-rSXT^vT (a) fc. 
±Srt;P7 rx««Sr-^^iSJtrrt;l'7 rx 
^J^^UfSi&^trSlilSL'- hit«4<>5Xx yr ( b ) 

b. 

i^iMPfiiSttTV^S J:£Tt/I/7TX®J*0|5|gP- h 

bim&&b(m^tzM'^\.^X. imXy^-yT < b ) H 

fcJtsrt;P7rx^coaSi&^&x-f-yr ( c ) 

J:£rt;P7rX««*3 0 0~450X:<0IOTe5«aS 

T-r--;l'5rff 3 Xx y r ( b ) fc . 
JJBrt;i'7rX®^S:mUT, rt;P7rX««*J 
IIISia^&|5|«^--h*^*ft&x-r'77- ic) 

'^ibmm^tix\''^?>±Mr't)U7rxmm!om&u—h 
bim^b(omSki:S'^\'^x. JJ£xx»/r ( c ) t: 
fc(t* rt/k7 r X««coaKitSc46& Xx >y r ( d ) 

b^-kts&^s^^im. 

imm 1 7 ] fflR<0Ttyl^7TXM«^-^Sftl 

s& t-c Tt;i-7 r xmmjsaitrs lusw- h 

^4«l«i$<xTV^SJ:Ertil'7rX««<^0«P' 

s Tt;P7 r xmm<r>i^i:m^htiiMmm^ 

««oi|i^«cfi»irtfc:}g«§/i^Tt;W7 r x««+ 



(3) !^2000-232142 

4 

i:-r&iaSSI^ffl1?-y7-;K^jft:6^. 
±IBBS*fitt. 3. 2xi0i9atc«s • cm-sffcS^ 

^yrjUff)f^nUjmizis\.^x . 

r^)\^yrxmiimm-i>zbi:'mibT^^ms^ 

^yrju<Df^ac^tzti\^x . 

±.<r)\^?mimif^Lxtf^i^. iM^a^izsm 
i^^JtvaA^s }^-Tti>^bi:mib-rh9t^s^ 
m^yyji'oym:^. 
2D [11^2 11 mi(07=tn^yrxwmi:-m^si!a 
mtx7=t}uyr xmmim&&itth iiiav- h 

^i63»fi|$*l.TV^SJ:£rtyl'7yX®*O0au 

srt;P7 rx«j^c7)ajg5-ai^53t«)«sagji!^ 
-»^y7•;^$:f^JS-rs:^-cAoT . 

■Crt;k7 yX^Srm-r^^ i: S^i^k f-iiSigai 
^■^y7';K?>f^B£^rffi. 

[il*S2 2j a*«2 liB«<0iasa!^»9-i^7-;i' 

mb-^^mmm-i-yTfUDf^mm. 

[it*«2 3l iaR<0T*;l^7TX««*-«l«SttP 

»LTTt;P7 r X^^i^p^fBflirr&IlIg^- b 
«>. 1^M6fil$<x-c»'>S±aTt;k7rx«ii«|i|fi^ 

iT^eti^y rxmmcoiamirm^^htiiix^^asmsm 

40 ««coi|i««ca«rt(c. (As) . (p) , >'\ 

*» 1 jryaA5:ff^->Tr*;P7 Txa«$-»^ 
-Thzb imLb-ri>^ismmS'9-yr/K/)imm. 

[iS*JB2 41 aaR«T^:;l'7rx««$— 
i!lLrTt>P7 rxS«*?^&fttS|5|gV- hS-* 

ib. i'ibmm^tix\>^h±se.7^fi'yrxm.i$f7)m^u 

-VblBm&&bff)m^izM'^\i^X. ±£Jifia«fc:fcft 
5Tt;P7 rxp[g&oass^j|^&fc«)08«ai^ 
■9-y7-;P$-f^j£-ri.^rft-c*-9T . 
50 S«<Oi|J^«cP*<D«»<0®@rt:. fflS^rSlfeftT^Jr 



(4) 
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•> JL' t, COT* 0 . 

oTmiort;P7yx««^ja«-&>tx«yr (a) 

orig2c7)Tt;P7rX«ii$:Jg|itrSXx-yr ( b ) 

(a) k. 

(b) fcS:*;^. 

#tc, ±iBlii&txii2iort;P7rxs«ioajKll*> 

to. 1^AJi6fii$*l-CV^SJ:aTtiI^7TX««(;0IIIgU 

^ynvii^m'h-Hmxh^x. 



to. ^toJ(Hi$tiTV^SJbETt/P7rX«iScOBgP 
STt;P7 y X««»fflS*j|£r5:tto<0fflS3i^ 

rxm$.mmhXT-/r ( a > k. 

10 ±127*^1^7 rXfm^ 3 0 0—4 5 0"C<OimDfig 
■Cr--;l^$:ff^r d Xx -/T ( b ) k i^SiaKW 

^yzrjUD^^ijm. 

[111^31] mRffmmmz^iiif^ir'sm. 

-r-Sfcto£7)^*aTfcoT , 

rt/P7TX««iH&riW-&rvT*n'7yx2Si^^ 

±arPTt/P7TXIS<7)1^(c. iEr^rt'^rXS 
mzif^xiyo)^ :ty^in^j: 0 Xg. XJ±±Er^yi^ 
20 7rx««i&vy-t>f Hfl:r&xe<Od^^r<k«>v^ 
ifu&^*«J^S-ff ^ra c: k «-1tak^S^1i«»3IS 

±il^:iyTiX<^iZ. K-X»*»'lXlOi5at<»s • 
c m- ^\:J±ffymXG e <7)>f JfyaAJ-ff^T 3 CI k£^ 

■r&;tto<7)mfrST*->T . 

30 ±a^«c««rtK:. (As ) . U> (P) . fsu 

yyimBaf^^m:ffxym(ooiy>^j:< t tv^t^ 

l-:>Cf)^:tym.i:fT^-:>XT=f:)l^yTXmmi:imt 

hrvT't)vy rxxn^is:^^ 
JJB7-prt;P7rxxg<oafc. JJBT^;P7TX« 

t*L*^*«XS$^ff =5:0 c: k frsmSk-tS^^HaSi 

40 -rSttotoajtSffi-C&oT. 

frTT>f ^>aA5rff ^-5Tr*^P7 rX««^JBfct 
Sri/Tt/P7 rXXg5r#;^i. 
iarprtyl/^rxxgj^fc:. ±£Tt;P7rx« 
«fc.-Kny<0'f>ryaEA5:tT«roXS, XttJiSTt^l' 
7rX{i^$:S/»J-9-^ Hib-ri.XS05^^}'-^:<kt>v^ 
■fit*— *<DXSSrff ^: d ^ k Jrl^k-ri^^ifcaiB 



50 •fitiiixm^mxh'yx. 



(5) 
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xmmt:miS.Lt:». IS^^fl^y rxmHi 3 0 0~ 

±ffilB lXt^Se2<ort;k7rxfg«^Jifi»^&SPi<^ 
Rfcli. ±^l&t^ll2<ort;W7rX««<7)Iliav 
- h*»<i> JJBSI 1 RVm2<OT=f:fUy r X^«<oaSi& 
t fc fete. ±Slg 1 &tXm2<DTtyl^7 

mm. 

[000 1] 
[00021 

{c*jv^T. CVD, 'f^tvaEA. iiSISl (T^-yP) . 

xyNiBrtoiaS^J-^FSrfc'a. CVDXS-'?«Ut!UllS5r 
[0003] -^Ci-C. «3fclO. 18iiefc:t5ttS#«i 

[0004] mut. mam9mTf>hRTA!mi: 

[0005] 



[0006] mt\i. TC^:u\im^MtTmMmzi5 

h*). *>2.ejsisa(5oo~6oox:ja±) tc^r* 

[00071 i:^:. 3K^flWI^<0i^. yr'yx^mm 

[00081 »>xy^iiijrt<^aft^^Bfc:o^^Ttt. 
[00091 *fSBBtf5lg 1 <0B«I1. ^ySEA^ttr 

tm^mii*t=r^tvyrxmnz^j:'>tim'it<^T-- 
)vtizi.hmm.(nmi^mifm^'m^t ^ jj-^set^ 

im&tzmw.Lxm.m.i:fT^ji:otti>tz. z<omi 

[00101 tt:. :^m^mi. ^JHfexy rv^ h v 

Srfuffl Lxmm^<r)mmiiii±miimizii\,^x. 
(rmtmmtim.'^tzmmm^h z t im. 

It:. ^ZT. *5%Ba{i, Zcr^^zM':S\,^X. i-^:^ 

30 tx^^hiihrur=f:/uyTXB^jn^(rJSmim 

SC:t5rll20BWk LX\^h, 
[00111 

[iRSSrjB^^S7t*<o#ai ^^immi(r>mM^ 

mm'i>izstmiv-r-^hxy-yr ia) JJBr* 

*ssfl:r*i5|gi^-hs-^sxx-/r (b ) i:. 
JifiisnTk^s J:£T^;W7 Tx^i«<^|5Is^- htm 
miA§[b(mskizm-^\>^x. ±Mu^-/r ( b ) jcjstt 
40 hT^)vy rx®«<7)as**a66xx yr ( c ) ^ir 

[00 121 v:<?)^rSfc:J:'3. j; , 

ozbmti^sh. 

[00 13l±lBXT-yr(a) Tti. JJBXx-yT 

( b ) \izmmm^-vi:Wkimimi}-t,{iia:-'^ 
fiz-thititxrimm^mthi: 0 os^* n-rtsc 

50 ItcOSV^fcOf:^:^. 
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9 10 

[00141 ±MX7-yr ( a ) Srff^rd B50Jb£3aS ^fl£«l*^)«Rcoemt. ffl^S^T^f 

10 0 151 c<o:tr&fc:J: 0 . ^weBK :t:^<DaXfe:J: #Tt;i^7 rxmifnm.v-hbimaSLtffm»li:. 

[ 0 0 1 6 1 tJt . JJSXx<yr ( a ) fc^ISOlJ -/T ( c ) fc **^•C^^S. 

fc. «ffcTTJ:E^«cM«<^±«>ij!Sllfl:lg5:l^^ 10 [00241 ^<0*St: J: "5 . ^V^iiHtt-Ce^SSaS 

J: 0 . fSamSi^ J: OilSltc^S0!>fi{cei1)N-&C: h, 

isilSK^rS. [002 51 JiEXT-yT (a) Tli. ±a^<^S0f 

[0 0 171 ±£XxyT ( b ) tt. 5Htxy:rv^ h fcSEA-TS'f 3r>«X»4>f3r>aA*fti&fflJI6r^.*S 

h^LtlZii'O. 4 V^^f yT<niS^SI^immiiZf£h, [ O O 2 e l J:^««$->xyNtt®<ofe<^i: IX. ±M 

[00181 *l6BBW||2<Diaaa^^rffiJ4, Xy-^r ( a > ^ . ±E4OiO®0r*S¥ffiiWK:*-C'>i 

IVK7^ff>>f:t>«^S:ff=5f->Tr^;l^ 20 v^S^±Ttfr4-:>fcEHSnfc««^:^r-:»T^^S1^>'7• 

t;!'^ r ;^«i^iass:*«>iX7^>yr ( c ) fc Sr^^ [0027] 3|c^j£7)|g5<7)iasa^*£t±. a««± 

"CV^S. iliifc*&^l<^)i|s|Wl:««fc:, >f Ji->^Sr#S:-:.T« 

[00191 ico^ratcj: •) , ^p^«cs«<7^^tc» i(^T^)uyrxmmi:mm-r^x^',r ( a) fc . a 

^Igfc^rS. 30 ^^'>xm2ff)T=e)Uyrx^imm^tX7-y-r 

[00201 ±axx yr (a)-ce. K-Xi*«lx (b) fc. J:aa«&. ±aigl<0Tt;U7rX«[i$^ 

10i5atoB ■ cm-i]:j±(r>^-mttiGe<7)^:fy ^m^^?>ttUZ±feS^2<r>T=f:f\^yrXmii:m. 

^rO. iaea^<^lfJ^tXm!att3MiiI±-rS. TV%SJ:Elgl<7)rt;P7rX««<^|Biaw-htJlg» 

[00211 *i6^<o^3<oia^i^irffij4. m&<o^ ajgt<ow«tcs-:fv^T. ±iaxx-/r ( c > ctjtts 

( As ) . ( p ) . /\xiyy7c mi(DT=ejiVyrxmwySS.'tmf>i>X7-TT ( d ) 

^ ji->aEA^ff^->-crt;P7 rxliJS^jg^sxT^ [00281 c:<!o:Siat:J: 0 , H i toT^yw^T;^®!* 
>yT(a) ±art;k7rxaiS5— «i^SJii»U 40 <0iaS«rSI«Lt1t. lg2<^rt^^7T>^a«*^5la-r 
•CT*^^7r:^««*«HISlMi•t6ila^-^**»S tiktt-xmRiimttui. \^<rmsi^m\'X2r>ff) 

xmi<nmy-vt^mu^t9mski;:^-^\^x. ± sfls-^x/Njrfflv^sjt^tui. ^:xjs(m^m.<^£h 

axx -y r ( b ) K:*>{tSrt;l'7r:^«««iaSS^^ co-C, -^xys^^ifficolg l ort;P7 TXM«*'|5ig^ 

[0022] ^<^:mizX 0 . Ge F4 iOJ: d 5rJg:fttt t *» 0 . ^<^ajgai£*ftfcJ: *)m^m^yr/l^f:& 

(r>/fxi:mi^izii^j:<. j<y7~t-yxmi<m^tm m-i>ztifiT^h. 

m^WL<^>ms»z-y^&m.mffmmgLx/mm<r>in\ [ o o 2 9 1 *mi(^meef^$i^mii. mL<^± 

±mhzkifiTtt, mtzhimi<r>^mimmiz. ^^ymxim-^xm 

[00231 *fSHBoii4<oiasai^3^ffi{4. m&(o^ 50 1 <ortyi'7 rxwmmmhx^-/r ( a > t . s 



1 1 

(b) fc. Jbrag^MfetT. i^\-m%'2.<rrr 

(c ) fc, ^ii^mtix\^t}^imfm2ff>r=^ 
X. ±B^mmi'~htzMfb-ri>}Mxy-^r < c ) tc 

y T ( d ) t . J:£S 1 Al/m2(r)T'tfUy r 
m(7)i^mi)-t^mtR(/ms^ifabi>X7-'yT ( e ) 

[00301 :i<D:m(izx o . mtams^it^iyti-t 

etui OlS^a^JffiEtrff^rdCitAJ-C^S. 
[0031] *^BB<oii7iOiaeiE^rai±, 

msamfi- 1 oxji") «>«v>*f^TT 

•yr (a) fc. ±Srt;l^7rX«K5^-^l^|SHllg»t 

x7--/y(h)t. "^imm^tixuiiMr^/i-yr 
xmm<^mu)y-htmii^tffimtzm'^\^x. ± 

tb&XT-yT ( c ) f:*^f^'CV^&. 

[0032] ^<7)*ffifc:j: 0 . ^^(^fmm^:iii^f?> 

[0033] *^Baoii8«oiagaKjrffi<i, ^<7)i|i 
^*ia«rt{c. ^:^y&xi:n^r,xT=f:)uyrxmm 
^m^-rix^y-r (a) t. iMD-'tn^yrxmmi 

3 0 0~4 5 OX:£OKH«oiarcT--;Pi&ff^r3 x-r 
>yr (b) fc. ±ETt;P7rXS«2-mLT. 

r ( c ) fc. ^i6^{Hi$i^•cv^si:aTt;^7yxf|JS 

•yT ( c ) fc:tJJtSTt;l^7TX«»oaig^««>SX 

x-yT (d) fc^^^T'V^5. 

[0034] z<r>-}mzX 0 , ^|ii»»««t:t>Jts 

[0035] *iiBH<oig 1 oiaeai^-9-yT;NDfm 

ws.(^r=t)vyrxmi^-^nmmiLX7 
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1 2 

msm.t<nmki:^\^x. isMsm^ntr^^tv 
yrxmi<^^i:m^hti)t><r)i^^si^-^yrfv 
i^m-h-}mxh'yx. mimmimmfzmL^ 

ixtzT't)Vyrxmi^^^ ±Wst^i:mm^~Vi: 
[0036] C<o:frafc: 1 0 . ^^Ucrt;k7 r x« 

[0037] ±mmi Y--rrm<^mmL<7^m 
¥^mfr>±.izmsmmL^iix\^hWi^\t. imsl 

yrxmiiimrrh^ihifix^h, 

[0038] CKO^rffifcJ: 0 . y >y :?3r:^$tlTT*/P 
yrxmi<Zi§XLt:WkizXhim^i:Wt-y^. 3 

20 [00391 JiSiSBS: wfc. JSffFCiiE 

[00401 3|E^jiom2coiasai^-9->'r;i'C7)fp^ 
7im(r>4:^ymxi^^j:^X7^>vy rxWii^fmt 

humxhh. 

[00411 i<o*ftt:J:0. ^HifmsSfn^micm 

[0042] ±IB>f3r>'aAOKtC. H-Xfi*«ixi 
O'SatoB • cin-«BLh<^^TGe<7)-f:t>aEASrff 
^: a c: fc ct 0 , rt;P7 r 

[00431 *^mf^3<r^m:^m>Tfwm& 
:tmi. mm<r)7=f:}uyrxwiti:-mmmtxT 
=f:)i'yTxwmimm&ftthms.U'-ht:^^ f»> 
mm^tix\.^tm.T^fvyrxmi<^&§.\^- v fcjn 
m3S^t<r)mk{i:^\,\x. ±m^tizmi>r=^f\^ 
y r xmi<^^^n'^hit»)<nas^si^s^>r)v 
i:^mh-miXh'>x. wm^msmnz. 

50 (As) . >jy (P) . v\oy>7^aif^flStt;!fX7c 
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[ 0 0 4 5 J *l6Bg(0S4 cr>^Bm^myrfUff)i^&i :tF^i, mi<nT^fi^yrxm}&^-mmmtLXT 

^rffitt. SlR<ortyl'7rX««i&-«!^ISHiii*Lt:r *;l'7rX««3W?*6fi^l:r^liISV-h**«>, fib 

yrxmrnto^^rm^tf^tfyT^semm^yrfu lo ^fpjs^4*ffiT*>->T. ^ 

;P7rJ^««S^»«^S*ffi-e*S. [00541 >r<o:J5^fcJ: 0. ^«c^{c:ts»tsrt 

[00461 Cco^SfcJ: 0 . JM<Dt 3 fc/£v^aKS6 TX««i:|gsa«J:<7)fafc:BHflr5r^*3{»»-?5*tS 

EEAt-s^ 5rya^«M^r^.«*j: fcfiEffi Lv^. [00551 *5KHco^8<^^asa^1^>'r;Koft^ 

[ 0 0 4 8 1 */c. i:gSlR5:'>xyNll®<ot«0i: L :)5r^i. S«<0T^;P7 rXSIS^-^I^JI6»UTr 
[00491 ^^m<7)m5ff)isBmsmyr)i'<ofm f^^ti/ym&ttzM-^^yc. ±M£m!m:^ifhT^i^ 
umii. mL(^T^)i'yrximi-i&mmvxT yrxw&(om.^m^i>t:ifxr>smi!m^yT/i' 

^)uyrxmmim^^B{t^hmmv-hi:^ib^ fib s-f^fig-r&^rs-cfc-^-c. mL<r>^wmmfi^. 

yTxmw^i$mti>t:ibff^am»sm^yrfu !m^^T7--A^in^ox'r y^ib) 1 

ii^^^t:)jmxhr>x. wiR(o±mtzi>&mi<o^ -cv^s. 

«c^fc:>f 3r yttAS^^f^:o■CI6 1 (07^)\^yrxm^ [0056] CKOS^fcrJ: 0 . ^mmz^tfi,7=t: 
S^^jS^SXx-yr (a) i:. fflR<^«Bfc:*4||2<D 30 /P7rX««t*Sffi{g«i:<r»iafcB8«Kr«l!t*q5^ 

[00501 io:trat: J; 0 . Ij^tomfflt J: 0. 213 ^r-9->'r/Wi&f^«-rac: 6. 
<^*iaeai^3!^|g^rif>'ril^*ffe^6^i:3&fr&S. [0 057]*56fl*0||l«i|^#|^<^«JSJrt8±, 

[0051] *^BB<osg6^oiae8i«»9->r;K7)f^i« a«<7>jfi®<<tM«(i^«^M?&s?ii^s^«x^«E§* 

:*riyi. mR<^7^)i^yrxm$ii:-^msimLX7 mxh-yx. immtma^tz^ iv«i7^<o^:t>a 

t;P7rX«»S*«^B^fl:r&0«V-fS^*K>. fib X^^^'yX7=f:A'yrxmi^mmthy\yT=^y 

mmixx\^h±MT=^)vyrxim!nmmy-vtt& r^xe^^*, jJ2rwrt;i'7rxxs<?D^. ± 

-/T ( a ) t . mm$mi:ihhf^2 [ 0 0 5 8 1 ^<7)*a*c j: 0 . ^m^mwrnmiei^ 

mliSl^xm2^ort;^7rxM«<o^ag$^^«»tt# t% 'f-^r^*}y^<m±ii^i.h^^M^^^'^. ¥ 

msLmBmm^m>h:Lhimm:^yrn^^mm- s. 

s^^T'ibi.. [0059] ^>ryaEA<oigfc:, H-xaAnxioi5 



xT^n^yrxfsmwmthimtthh, 

[0044] Z<r)-mi,zi: 0 . ±Si^2ffy&^^^ 

yy')\^ff)m.-mtmtmii:mth^tii^x%h. 



[00531 *mM(r>m7<7)jmm^v-yr)i'm& 



1 5 

[0060] *^m^m2(7^#^ffmi^jmi. 

mTh-^x. m^mmmz. h* (as) . oy 
(p) . j\\3yy7m&xpfmytfX7cm<f)o-h^^j:< 

«^ 'J K^f -5IS<7) d f: 
[0061] .IcO*afe:J:'?. J»:fttttf5GeF. 

[0062] *l6BSWlg3O^ii^S<0SjS*ffi«. 
ftT-*>oT. m^Wc^rtt:, mL&Si^ t ox: 

mi^'i^^ K'lbi-Sie<0d^=5r< i:t»V*fihj6>- 
[0063] ^(om^dzii 0 . ^«««fctJW'l. 

[0064] *%HHo^4<0^{<^Scogg*&J4. 
J 3 0 0~4 5 0'C(?DSffl<DaSTr--*'t^fT^rd 

[0065] :i<n^)mzii 0 . ^NPf*ffi«{iB»STt 

¥att<Oj:v^>'y-t>f KJi^:i:**}gJiWSC:i:*nir 
[0066] *i%Baom50^#^M«^«8Jt3!i««, 
ffiT'fc -> X . S«<0±Bptc$) 1 (D^Hif^\iZ . >f 
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>f 3rv^*ff^roTIS2i^Tt;W7 r ^Sa^iRRL 

onigu- h*»/i>±Em 1 atfn 2ff)T^fvy rxma 

r^fvy r xfmimm^t>wsL<n^!smm:^x 
mL<7y^</)issfmi:'iitco-}jmx'hh, 
[0067] ^ffynm^x 0 . #ax§fc^{tsss« 

10 ai&lg^tcff=5:9C:i:3&n5rtgfc=5r9, ±umxzm^ 
:i:j\m^bi^t(mWiiH>W&X'^hff)T. ISt^ 

[0068] 

^mFm\t. ffllgaSJSPCT/JP98/02 567 
(HK^S^WO 9 8/57146) {C^$JtTl> 

2D >'3i(»ftXSitTT*;l'7rxfl:Sii:ti|i«*««(T* 

TSmzm-^h^tt^h. Wm^~V^m>tZbizi: 

[006 91 $ii>fc. *l6BBSai4. HKaSiBPCT/ 
J P 9 8/0 2 5 6 7 {cSaS^L-CV^Sfitg^ roSfc L 

Tk±1xhmmi*j:<t^ t i>^ibX7SiEiz^th ^ t 

f^, titEL. ^fmizxh&mm&mm^K^Lx 

ti. !^-rLi>mp^orvjih\}tzXhT^JUyrxm 

[0070] 01(4. vU3y*«rtfc:b^>f^y (A 

1 0»5cm-2<7)^-caALTJg«Siutrt;P7r:^ 
5 5 ox:-er--;H.3t^T*yi'7 r 

♦CfcV^T. «I«I<±T:z-;W^ (sec) J-^L. m» 
50 <0^3&«5 5nm-Cab&::i:*«l|g$fl.TV>S. -et 
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;^*€iB*iaS«: OOiS/h* ( nm/m i n ) TfcS<0 Xlgafl!)iS»<0*&« (Hi t*-|-a:*2 8 nm ) 

&,mi tz^-tx 0 tc, T't/uyrxmm<^mAi)<wR ^^-mt> 3.2x1 o^^atoK ■ 

fi5 5nm*»<i>2 8nmiT«/h-tSi:^<0IaiaL'-h c m-stSfiV^fiTft 6 C: t 

tt46. 0 (nin/niin)-e*«3, Tt;l'7rXiB« [0 074 1 Cit*. HSkr^rTJ: ptC, l^i8S*«^ 

<7))l;^i^*J2 8ninA»/?>0ninfe:|P|A»oT»'h-rSt g'CD K^ht^ytlX. 77 •y>'J-T--;l^fc:J:SIsI«^-h 

lHlfiW-Hi2. 8 (nm/mi n) TfeSCl t*si>A» <0«^^p?Ji:|gt^/^^<^ait*-^>. SfeWtUiliia^ 

-bA«(ttSa{fi(01K*-r*;^28nm<7)e)*« 
10 071] zzT. z<7)Xotihm^i:mizm^\^ lo iJSrt^^Lr. T--;W^0<Ofi[Bfc3^SC:i:*< 

Tv^s::i:*qiii)<Tjtco'C. c:(0i:§oj^U3ys«rt 3. 2xioi9atoiB • cin-3coaS3{i<0ifc:*-tat;?t 

[0072] H2«. as-iiplantedt^v-ynya^tCfc fc. T^y r X^<7)^^lzmm3 . 2X10»9at 

ftShS (As ) bW^ (O) i:c7)^g||$:fr|6]K:tJ»t ok • cm-3ULh<7)KS**K-r$^l.TV^4 IhISP 

t . ^jR^-^ti^coe^agASv- y 3 ymL<o±mH [oo75i-tLT.c:<oj:a fcr--ym<oiga^- 

jfiTlxlO^atoK ■ ciD-3{cJf|,^e-:?tfi:^'). h2r^3<T^&C:i:<±. T*;l^7TX««<7)Iil«»<0 

X 1 0»«atoK c in-3«^^t3&>#**tTV%5:V%^ t * OT. C:£!^t^^Sft»tS3t«>tf5Sl<^)||iigg®(C 

<0»J. tS^:t>'<DaEAfcioTy-y^'3ry$<X>tl^ [0076] (mitOUffiJgS) 04 (a) ~ (d) 

»<OSit*^fc:$^>$*iS.li:fc:J:0. i^'JaySSO mvhi. H4 (a) ~ (d) i#«iL^:3&*^>H 

z.^>*i.&. -fLT. i3a^-F*^gfl:rs<2S (r^A' 30 [00771 t-r. xt-xt-sti it. i^v^ywsi 

7 r X««<0^*«2 8 nmT*«&g) iOl^ffig 1 OfcRC Atfe^^rMi". t J: "9 . 04 ( a ) 

(i. *?>3. 2X1 QiSatoB - cm-3-cj>o!t. fc:^Jt3t. vU3>-^l 0 iO^M«?f 

[0 0 7 3] -e^T. 03tr^J:pfc:. S^Kffir^ i^ynyfflSi 0<7)Siiifc:»4. s:**^inmioa 

MSrti^LTIllg^-h^a^L!':;. 03fcfcV^T. «l [0078] iJCfc. Xx-yTSTl 2T. i^'J^ygHb 

iai{4r--;W^ ( s e c ) $^*L. mmiT^tfl^y r K 1 1 tf5Li:3&»4»b«>f :t>( A s * ) Sr . IgS-CJoiS* 

X^tf5j5»S^«Lt:v^S. Cl^Ttt. JuamffBOk ffSOKeV. F-X«4X 1 0»6 cm-»<O^TaA 

eV, H-X44X1 OiSatoK • cm-^CO^TAs fS. ^fl?>f 5j->^fc:i->T. 04 (b) iZT^Xo 

<r>^^ym^(r>7i.^mLt:^yr)V (□srcsvTx- fc. s^»l3ya«i oji. 04 ( b ) (c^-tirMfct>v> 
i:. As<0'f:*y^AlclIDx.-C, Jna[^20ke 40 b«>f ji-y<oaAt:J;^TI£ait*>*afiJtrt;l'7 

V, K-X*! X 1 0"atoK • cm-2<?)^Tlg*<0 rXfS«l Oafc. rt;P7rX««l 0a<^T*fc:tJ 

^ 5^■^aA5:fT^:-:>/::1^>'r4. ( ABrrS^-r-r-^' ) (r^TbS^f :t>'waAtc J: Sf^^SH-rtc^B^Btt^ft 

fc. Astf)^:t>'aEAfc:lDiT. ail2SE2 0keV, oytii^tSSPSl 0 btfc^A-ixS. i<7)t t^. ± 

K-X»2 X 1 0 "atoB - c m-2<r^Tl^<D>f j^coj: dt. bS^ :t ><oaAt=#l.\ >- f 3 ^'KfhK 

^aEASTfif^^^-t^-yT-yk ) tfco "firJi^bm^f ^rytioTy •!'^':t:^$<t. afiirt 

iaet:*jfts«»«fa*s«arofc^:sas<o^fSBg'(kjc ±a<oJt3{c:. r--;w^iHisix-h*^flrtste5f 

j;?,r--;l^) $-Mrri:. i^liS*^<^S«fc'IiIffl fi(3. 2xl0i9atoK • cm-3) *CfiRttS^fc*^ 
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•^xm^mihoiimmmmirmi^i^ismsmi [ o o 84 1 B7tt. r-'-)iMTtmL\^- h 

««ioaafc, ^<rm:f-H\:.h->x^wm(n)ic3m 'mdi^t^^^TS(^h^m:^'f-7xi-^-T-Yxh 

tSaKO^S:#trtBaftgS!*ffiSlOabi:fc:KB$*i 08tt. Xi5l (J.Appl.Phys.,Vol.48. NolO. Oct 

oberig??) fc:^$*iT»-^S|llffi^-htr--;PiaS 

[0 0 7 91 iJctr. xx^rsTi H4 (b) t: Tt<^)i8{|^^T-:J'tc, ^jRS<oieK*^A$ti/; 

^fiieJKi^SW 1 Oab ( y y a y»g i 0O±iiB*> v y n^aSfctJttl. IHISV- h t r--;WiaiST fc CO 

^><^)»Sfi[S*«28nm~5 5 nmT*S«S) <r)Wk @l«5:iDi.T*taT*S. WT. HTc^^n-f-A— 

iiS5-K5f« (3.2X10 JSatoBS • c m-3 ) JjLhfc KC»r»t:aJS^*r<^lR^ilW*. 

•thtL»>\,Z^ K*>f3r>-<0aEA^ff5. vicotlt. 10 [00851 t.-f. X7'yrST2 1T. SSfclHia^ 

eV. K-X42xl0"atoK • cin-»fiUi-CfcS. I^yr/Wcli. H4 ( c ) tl^-TJlPt. Tt^l^^rX 

c:<^B!Sg>f :t:^«aEAfc:J: 0. H4 ( c ) tr^i d fR«^«l*:. 3. 2x i oi^atoK - cm-^X^a:^ 

SiiSK*««l Oaa*Jrt/P7rX««l 0 "Ci^d^A^ntV^S. 

«:fcJfcA:$it5. [00861 iJctC. ;^x-yTST2 2-C. ja^fcliiaw 

[0 0 801 <>:k:. x-f>yr ST 14-c. iagTTcor -hi:<ol8«$^«<. c:<7)55r«fc:ov^T«. mgajSP 

--;P$-tT=5rd. c:ixfc:J:0. 04 (d) tcS^-Tid CT/JP98/02 5 6 7fc:tJV^TIgq^$iiT(-^S* 

fc:, rt/P7rXil«10a<7)3*>Jga^lObfcc7) l|H8«a*«l6Bgtfcjra2rS»r6. t^*>*>. ^>Htx 

s<o»ffi*»4>^Sftie«iffLTt^#, i^'j3>'*«ii urviXhyi&jRifflLT. cos t^^xKm^h. hh 

Ortt:tJV^TrtA'7r:^f|«10a<oJS*A«/h$<«r 20 v*tS^fcli8t«E. 'fj|->'aXJI«-#«Ur. T*;W 

0 . ISS^JS 1 0 b*sjJ6rtlfc*rrs ^ fc fc^rS . 7 rxfm<r>m^im^h . iHia^- 

[00811 ijcfc. xx-yrsT 1 4H1£xyry t^fc9->r;K?5Tt^i^7rx««*sefiti5r->^^ 

jXhUHSS^fflV^T. -«<0r--;W$Hrtfc:t5Jtir LnK&>^>. Urau—h (L/D (nm/mi n) 

*;k7r;^fg«10acO»A<r^^«taSL. CKO^ ttJT-#S. -S-LT, «f|!lJriagi; L«ai!i5-|liaP-h 

<^^S^r--/I^STSlo^:fir'&i|il«P-h?r* (iflSBiS) t-rS^'7 7<r)±-C, S^<7)T:^-;i.jag 

tciJ»tS@ai'-h&rP"/h^SC:i:fc:J:0, 08t 

[0 0 821 06tt. Z.<n\i^<f)T^>Vyr:^Jm&10 ^ctWSXio^iUmth. t.tz. ^-=f ML/ 

A<7ymi^(7)'m.v-v^^-fmchh. patfcv^ t) } iz^<m^^^^x\i*bh:it\zk*)^ r--)vu • 

T:*<^e» (nm) ^SLTV^*. rt/P^rXMlSl 30 S^lifcT**. 

0 a<7)s;^^«, a^rsiHtx yry ^ h uiss^^gEffl [ o o 8 7 1 08fc:*^fl!icoE^«, n-m^f,z^^ 

Lxm%Lx\^h, HHtc^-Tiafc. T--;i^s«o itt:i-^^=&aify7->Pc-:>v^T<ox-^'-ci>s. mm<^ 

l^izmhT^A^yrxmnnm^mimmifi^ tt)SKatti^>j3y»gt:«jy ( p) JraAL-cr*;P 

/hLTtJO. -fwH^**/?*, 0«P-h»i«2. 8nm 7T:*a«$^»lSLfc«Mc.-Kny (B) i'ttXLtii>ff) 

/minXh-yti. ClOx-^'Ji. 0 1 tC5rt1^>'7-7l/ T*>0. tttSKbttv-UnySKtZh* (As) SrttA 

ty. HltC5rr7^-^5r^t^i:Rt5 5 0X;-CT- ^mLJt*,c7)-C*l.. -fClT, -TCtJijScorJtffltfcr^ 

)\'yrxm&<rm^i&^hh^mxui,zm^i>:i 40 8{c^i:siKo«:fi5<^i:t,-c#s. 0i!;ttf. set 

fcfciO. T--A^tJJtSTt;P7 rXPg<O0S i^f-91s^ti>. 5 5 0X:. 2. Snm/m i n(?)^i& 

h $-{5S'-^<^h$=5rttfc:-ri. ^ i: *«-Ci= h. EX t . sefiEK b . K c t¥tf =5:iBS^&li< C: i: fc: J: o 

[0 0831 iJctC. Xx-yrST16-C, ^i<)||<i>tl.'t fiSK oSr^t#&^i:*«-C#S. 

V^SIaiai'-bi:T--;l'aSTt<7)ii«2:#BgtT. [00881 iJcfc. XT>y7-ST23-C. HSgcO-^xyN 

S;it«>t{i. ^i6Bfik-K0T--;Wia^tS#ttoi moists) tfcv^Ttt. rja^gj ^{i^ jag^, ^ 

\w&^j:t=^j:^^, ^^T. xx-yT-sTi 5, 1 6ttj fth. zm^yTMi. 04 ( c ) izjpi-rmmim- 

ttS0«W-h<O»JBi:r--;PiaSTO59i^fct:o»r^ 50 S.ttOTftS. -fLT. XxyrST24-C. 08fc* 
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•rm&K o imm lx . ±j^<dx o ^rx v ry;>« hum [oo92iifc.iii <7)mmmiz)i\,^xii. 

^flfflL3tlHlSl'-b<^)Saj*tf=5rV\ ffllKo+O SmfiS. 2X10»9atoiBS • cm-sULht^rSTt/P^ 

/mi n<^i:#t«. BSKS^-Tidfc. T=i-fl'm& TV^&*<. jgj-f Lt>C<0ffl;*^t>-^T=5:<Tt J:<. S! 

[00891 :mwmmi,:^x s t , wm^-m&tz^t ^ =77^9 v yy^tutw^m^m^K ^Mrto^sf- 

i. ^fc, Hsus^-riotc. «!*<7)T-:? (K^K 10 ^^ozbizi*). y ■y^':ty^^l^i^^^vv|jtl^$■ 
a, Kb. Kc) ^*!|fflLriajgfflS5rff^r5J^t ^tt;iti/^T^h<DX. iS^<OiiSSr J: OflSIt:*!! 

6^i:tt®re*5. -^-ftfcritL, :t^lil9SBe9Si«(c [009 31 (ll2<0||iBgffli) iXfc, m2<0llM9g® 

iSfc. tt^Koi&^Offl-rSitfciO. 650x:#jg iz^tm.^1\am^^iz'y\.^xsmtt. ^^Tli. 

ig. lBKoT«6 1 0'Cftjff*5ffi*T*S. L*>t>. [0 0941 i^«>H8fc:^-tJ: d^rfiiatioT 

o-c. Htias (miii5 5 ox:) tujt&a^s* Ji->ax^tcot^TSc«>T*j< . mta. STtctitt 

iMfttSfc. fiSKc^flffl^SiOtBttKoS^flffl 20 *X-ryrST21. ST22«#Jffc:J:-?T. H8fc 

tt. Hfik- h*« 1 0 0 n m/m i nJUT-CaMUf . HI J^ryl''>xy\t:-pV^-Ciag<^)aSS^aS t J: ^ fc^&S 

■rs^Afcji. if:/7->uoiasv-b«/hsv^56r*5jff3i ji. 04 ( a ) ~ ( c ) izm-j:m^mL<^m^^mz 

':>^^Xfi^UfJ:\.\ ■ot<0. y ;'i?:t>'ig&mt<J: OK 

[00 9 01 ^ii^iit^stctjv^-ciiHBLfcagais*^ ^s^axL. $^>fci6s<^>f3r>^k<^2o<^)aEAx 

^mmm^ yrfi^^:cj \jHizmm^(nm^i:mx mizx*) &niB. ( s . 2 x i o > ^atoK ■ cm-nm. 

[00911 tti. ^l<0||Sfe»®fc:tJV^TB. RSii ^LT^^iiS. 

S$-E*tt3. 2xiOJ9ato«s - cin-3JjLti:L^: [ 0 0 9 5 1 C:tf)l^>'T;P^xyNS^. ^:i:i.uri^i; n:^ 

a6«. C:oBS»ttJ:'5fcfflaieoB8)l*TtA'7rX«« llfl«S"«l»r&fe»<><^)8feCVD^SrtT. iaSlfc»Hi 

ifefrtSAtT. aSfll«Srff^-?TtJ;V>. 03Ot '>xyN*5gg$iT,S^B(ft-fe-/ h-f^. -ftT. 

i^A'fctiV^T. %^<07^ «y i^JuT--;WCt5»t5ig B^Xm^mSt ( m i n ) <0®*ryr;l''>xy\^« 

g*^T L/^SM± . ^T--fii^izi^^(nm&u- h m-h . mm^ t ( m i n > ifiimttrntz^yyiu 

8^^Mr9-yT;wcov^T{4. T-wPSSfcigsp 40 mm^-Y (L/t) *s»ai-c§i,. -eu-c. -^-y 

fc. aav— hAiyh$mii:iasgi^<o«siiS<^rs cvDiigrt<?5#a!acoiEiiKi:ajso^i)ias:ii-^^ai 

<^:l.^:i:<0^1:-&t^t5. KlgJ^aEALArt ]iPCT/JP98/025674><?5H23fc:^J:p 

-:?-TS«$->x^N±{c:mtTtJV^T. ^yy^yx ^ST—^tLX^^^tlh, tfz. '>xvxrt<7)fig^)-^ 

<^)«!l^5&fif=3r3J©^tct4. i<n9mizm^Lt-&m, T S:S!^L-Cti<v:i:tcJ: 0. •>xy\<^)#a{fi*»/i>fl]Oaj 

S^a^3^t6ii:(:J:0. t)^i:t>^rH=Srliiai^-h SrfflS-rSifciT^^.. 

^^X%hmi^hh, 50 [0 0961 ^r*>, facVDIia^rtakJDifcS^t^ 
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c7)iaJS*-'TT'fofUf. Clcoa^AT (=T-TO ) i}< XIZX-:>Xmi$ilJ::T^fl'y r xmm?: . AsiOaA 

'5ro^:t*5-e§l,. [01031H1 1 (a) , (b ) {i. 5v^tM^rl.IiI 

wmz^m-yr)Vim:fhzhizx*). HMrtSK^ lo io(^)jia&JD^. 01 1 (a) tc^idt. 

[0098] ^:t>. rt;l^7rx«^ n*5^{t^»tit:iJ'3. #iaS8!l^««R l . R2, 

c^jSfc:As<^>f:tvaA*«v^fc36«. AsKW-K:, Rnttt. B9K:^oeJ<0T-^'fc:«IB^§b« 

•ja>'. >jy(^>f>r>^^«v%Tt>J:vn (As ) fc*'oy (B ) fcJ-aALJtmi Tt/P^rx 

[0099] m3ffmm%)m::. •^xyM^tcnia ««rii. rzi. Rmh. agic^ARkor-^ 

V-Vi:^mmLtifmi:m»h^)i^X'>X. ^ Jt«JB^&t* (As ) <r)7t.^mKLtM2T=EA^yr 

ai^*f»rfig=5rKiB$^Jfc*:tfc»*^xr/Wc«sm3<0 >^««R12. R22. Rii2i:. HI 0\zii\.yCWmL 

^mmiiZ^^^XWLmfh, ityA'-?-^!^ (Oe > ^ K-Xil X 1 Oi^atons • 

[0100] a9»±. h* (As) tfWi^aEXtfcJ©^ cin-»TEEALfcll3rt;P7r>^^R13. R23, 

fcb^ ( As ) xtfdfo>' ( B) *axLfc«^i:t=tj 20 Rn3fc , mcmismtzti\.^xmmvt:t.m ( a 

(Dtma. ^xj\ifv7m&mn4 94i^ yh) im rt/p^r :^«isri4, r24, • RoAttimtft^tiz 

t> *fi»li«r^:;P7TX«W<0Haw-hS^f5UTV^ V>S. fco l-5«*ftTtt. 011(b) {c^^-Tio 

S. 1^>r/l">xyNf: LT. hai(As ) ^JOjSSff 3 Ic. '>JO'\*54^Si|$iiT. 09{c^O9]cOx-:?tc 

OkeV, K-Xg3XlO"aloK ■ cm-i</)^T M^-thhrn (As) tt^oy {B) t^mXLi::mi 

aEAL-Cr*yU7 rX^itmLfcttO (S+AT* rt/l'7TXffl«Ra t . 09 t^ABJ<Ox-:J't>^^ 

fT'-^') b#(As) i&«t©E30keV. K «-r4blK (As) <o;^*aXL3t||2rt/^7rX« 

-XS3X 1 Qi^atcas • c m-^cT^TaAtTTt I^Rbi:. 01 OtfcV^TStBBLJt^'/Wvri'^A (G 

>P7rX««i&mLfca, $«>t:. Sitrt;W7rX e) ^K-X»lxi O'SatoBs ■ cm ^TaEALfcH 

««fcdfoy (B) SrJifilf^SkeV. K-Xi3x 30 3T=e;l'7rxa«Rck. |gl<7)|ISaggllfe:iJV^Tii 

1 oisatoK • c in-*c7)^mA.Lfct<o (0(fO'c H8L>tb* ( As ) mtmmxt(oim.cr)wm ( 0 ) 

JjlTWClk [01041H12U. 01 1 (a) X« (b) tCSrT 

[01011 l^0<cS^$fLS i ^jB^dt-f yhiz SWffl-*^>T;l''>x/Ni&ffli,^ytJ©^<^#T^ rXM 

tSftS¥%fii&it«rt4 1 . b* ( A s ) «;^^S-aAL «<Oiagj|^f^^^rr0T-S,S. 0Sk-h*S/h 

fcTtyP^rXSlSo***. b* ( A s ) k;Kuy $V^f: jfm^Si^HS^IftmaffiJtc^t. HftW- 

SiiJB®<orfc<ig«<^>f3ryaXOigSSfifcJ:Sn:Jt 40 HJi, lllTO.7rXS«Rl-C«i4 2 0X:~5 2 5 

T^r<. -f*>«<^^■li*^*>€K:J:•:►T<,^f^^3 »2Tt;P7rXlg«R2T«4 80iC~5 

C:k*«-C#SC:i:*«*)*»S. -eLT. Hiaw-h**^ 8 0X:-Cife'). $3T*;l'7rXM«R3T{i5 4 0X: 

T-^S^fcJi, «iertp3^trgatt<03iSiaSa^ ~6 2 S-C-CfeO. |g4Tt;l-7 rX««R4-C«5 7 

z(DXd^j:mx^:^ymf^^R^^iyithzbtz mum-hm-^mAT^iuyrxmiii^mm 

iOfflSiJ^SSH^^i^r^&^Ifctc^rS. ffllfyT^P'^x/NtgftS^fctcioT, 4 20X;-6 

[0 1 02] 01 0«. Ge£fe;X.t:J:oT)^j«$ti./ir 5 0X:<7)atH(^)fiS^a^&^t*»'X'§&. 

rx««f: . Asaxt:J:-5TJgft$n/;r*;i' [O l o 5 ] tit. 011 ( a ) t:stt1f>'r;P'>xy\ 

7rX^iSi:Ol5Ifilx-h(Oll^-r0TJ)S. 5:fflv^>tJ@^t:l±. #^111-^4 T^;P7rX^«^ 

fHi, V^-f<xtJnilSff*»*3 0keVC. K-X»*«3 50 ^rri.^<oa^|^^R 1 . R2. Rn^'> 
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25 26 

<St«Sa9irrffl^# S (c^rS . ri-;W^3&sfcsee®&tS i: ( vi ^Til. » 1 0 s 

[O1O6J011 (b) *c:^t^yr;P'>xy\^fflv^ e c ) -Stc=5r&*^ *[«im**il«b{i»^>tt-mTA»^: 

xjm^j:ism»is^b'i:im-rh^:kmmz^i,, m ^tnznt. ^ss-4ox:t:j3fts^ii->^ 

fc-r&. -etofc^. ai2*»A,agagH*J4 2 5x:~5 s«,<^i:#t^>*is. 

2 0"CTfc4C:i:*J«arc^Sc7)T. -^xyNifeffiS-lll 10 [ 0 1 1 1 1 |gfifc:t>Jtl>'f:*yaEAfe:J:-5T»SE$ii 
Tt*7rX««Rai:^Sifyr/P'>xyN5:f^^t. fcr^;P7rX^£7);©^. HI 3 (a) tc^rTS^S 

3 ( a ) ~ ( d ) tt. ^ti^tiMKi. mssjsif or:, mm^T-i5nms±(^A<7mx o i>±^ <si^$ 
- 1 ox:, - 2 or, - 3 o-ccT^T-cb^ (As) tiiffAi. mmt^^amrchi>mt^i>Jii*)iLA,f£ 

Sf>i?iilO}ett2r5?tBriifH'C*4. (As ) <oa S. -etT. m^SMJ^t>hmSMJiX^(mmm 

.^jam. fc>i^<>Ma«E3 0keV. H-X«3. 20 ^lt:^:')«^^iOIa|[i*^y^S<^foTS3tl^^ (HI 4t: 

0X10»«att«s ■ cm-*-C&5. >t/SL. 4^atJ^ tJV^TJil!;! 0 s e cSfilt) A»i»-^<^«K*=5:iSK 

BaaiSLT^^><TJ::fe<^Ttt=5:< . -^x/NSri^^S [0112] ^tit^U fifflfctJftS^f ^r^aAtcJ: 

tiib<r>zry7-y(r)mX'ht. Lt:ifi'yX. ^xj\<7)± -^xm.^tu:iT=efUyTxm^<f)^^ H13 (d) 

ffitcfeJtSiaStt. C:coiaSJ:Ot>»Sfi<^:oTV^S fc:^-rfflgajg-3 0-CtfcttStl^«lc. r^;P7r 

[0108J 01 3 (a) ~ (d) 36»^>*>*»SJ:dt;. ^\^Zbiph^ r--;l'a*ttP^>«Hr-S<^0gW-h 

^:ND«r^,o^»iifcstc^<o. 01 3<o ( a ) , ( b ) iiin^tihi>(/)t^tit. mav-hiiwi. 

fc:*taSiagOX:. - 1 0X:fc:*iJt&ftXO*&^fcli V^^<D©^t.*f»2 l ( nm/m i n ) 0 . IsIS^ 

S^«>»jS*«!rat3SaTtJ^.i'»m 30 -hif«4tS(As)<7)iigfc:fic#LT-»*>fc«^ 

i^»*?nBirc^< . ig^ftifftliS^'Sv^tAOaii [O113]015tt,013(a)~(d) fcr^rTa 

as- 2 ox:. - 3 ox:fc:tJ»tsaA««^J4*iif<^ 5Hfcxy ry^ b y <7>m!^izX *)nii>tdtais L<r>9f)t 

[0 1 0 9 J ^:tJ, |ga#j6fc:iJ»tsaA«0i©&fc:t. \i3Sl^m.mm.. JfiMHicos Ai7)fi5r^uxv> 

ffiSaMEOrtrtiJtsaEAi: H«tc, r^f\^yrXW& 5. PBt^i d fc, fflgasox;. - 1 OX,X:Mt 

[01 10] Hi4J±. fiffl{ci>JtS>f:tyaAtio 40 m.^tu::T=t)UyrxmWp(^c^>i^^vrvjihV 

xisA^ixtiT=efuyrxmsfms.u-hi:^mv x'^i'hjibti. muz^i&tx^*). ^(mrm^A^ 

hh. PHfcfcv^T. imMT^-A^miwmrr^ -irn±im:mm:^<nimi^hh:LbifmL^ix 

)Vyry.mk(n%7t-^^t\.^i\m^X\^h, ^Hfe:^ h. 

f-^ii. V^^th* (As) i&Jna[SE30ke [01141013 (a)~(d) . 014. 01 5«D 

V. K-X»3. OxlO»«atoK ■ cm-^ff^xm T-r^^^^Sfc. fflRfflS*«-l Ori OfcfiV^t 

SAfc J: -oxmA^txfzT^tUy r xfmOT-^ i& . 7 t x^-teas«|<^*^Braifc:*^#ffi<OIHflS: 

O8ili««ffle-4 0X:i:v^a<8aatct5»tS>f*:^aA /h$<^S::k36*T#. vl<tfc:J:0, JaT<^«»*#^^> 

',zi,'>xm^^fitir'^)Vyrxmmr-^i:i1x^ tih. 

ti^, WmiZ5F.-tiio\Z^ Satfc{t*^:t>aEAfc: 50 101 1 5] lgl<^*i: LX. iaSffl^<0«|JSaif<i 
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27 



«ai«<^sat^<isiab&*i6i±f 4. to 1 2 o i -^^tttrWL. fiSfcfcttS'fsrv^^iW 

[0 1 161 ifc. ai40|liag*tc^^T^L:t m-Tht. Hl4t::^^J:dt:, H-Xa3xiO>«at 

«fiO^*«HBlIT'^<IHS<^)IHCi3&**#v^fc. 20 «^5r<^:&. SBl<^)||ifiBBfc:ti»t&@2(c*-rtl^ 

M^«or--;PTar**SC:i:*^^V^-C. ^fc-f ^ X^^h^'m. (*!>2 .0X1 O'^atoBS c m-s ) t« 

ttlHi9<OIMIfl*/h$<t-SJ:dt:««3*&C:fcT. T ftLTV^Tt,. y -x^jJ-^'tCJiSl^iOgAa^ffitr 

[0117] ^2<'^fc LT, llfiW9fc:«3*i5x^>' 30 vrt^P7 rXftAi: UT, «a(cJ:Sbgg^>f jJ-:^ 

^XcoSjtXSfcrt>»tSri'Tt;l'7rxaEAi:LTco SEAS-ff ^ 3 C fc fc: J: 0 . ^y^-O-CiaSa^^rff^ 

■crt;w7 TX«isfc-r4fci^> ( s^y-t-f iMfcaBt<ofc [ o 1 2 1 1 «3<^«*«i: LT. rvr^H'^TxaEA 

[0 1 ISimtf. ±3*<J5J:dfc. r^yrxwm. [01 2 21 m4<^«f:LT. ^-v^UJ/^TSjMO 

--/PSStlHlgw-hircOigftis^kLriocott «:WBttJ:<jej^6C:fc*^-C#S. ^Kay^^SEAL 

fcJt LT»i. i^iSeXW ( O S F ) $-5l&jec: T flBi<^)S9ATV>&«iBB36S|£v^C: i: i&Sl*^S<^-C. -fO 

''<^X<7)iWmtt5:®fl:S-*i.tv>3SI^?r&B'-r. %&K:«ifi£ftlA«lS*«»). **oo / h0«O<?i:>o#t>:*: 
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heOT. .-Ko>^>f :t>'aA^O^attfl:ti: i)^6^izhi&i^T--)U ( 3 0 0-4 50*0 

A s i&ftALfc«fe:ov>Tii^ut*«. A s tziti [01311 ^it:mmmzis\,^x^i. mmmi^mix 

^>-cfto. !{)*^^fc:aAS^lSGeKt«^:Jii:^if /h^<^r&i'ciiiai«iwH-s*«. -etiafciasijaiff 

Pll:.®««:#t-&Ge<7)Pfi[*Ge»»a^V^*»/i>-Cft 10 L^:»-^C:i:3{|Sfld2$n;t. Ltlt^-oX. CKJ^idfcT^ 

S. fift{)«GeJ:'5t>;^^v^n»7^<0>f:t>a /P7rX««i:teia««i:<0i^*«^C*SV^«*iiB 

[01 241 m5ffymSm)dX:^ Ge^IVftTC JWiLTtJ<C:fct:Jt'?. T--;l^ia)Sf:0«»i:<OK 

^o-f :fymxizmtm5ffmi&Bmiz':>\.^xmm- «&s*j*»'?>J5iario<7)jii[fc^sc t*fc#6<o-c. 

S. IVK7^i:li. C. Si. Ge. Sn. Pb^<7X7C aSffl^S<^|6Lh^a&C 

«?^v^a. 1013 2} tt:.ymmmtzx^xiB&^ntiT=t 

[0 1251 01 6«. lWaimtlXGei:mSLW± ;P7rX^«$:fflV^T. z^V^^ V{tJOm:fj^j:o:it 

30keV. K-XM4X1 0»Sat«B - cm-^Xi^V fcliO. ¥m$<l>S:5^yi>--f FJI^JKetSiitT 

OT:l^<OigAfi«2:<^>i^l#ft]&<>9t»&»i^^EM^ 20 [01331 (S^TtOHMS^jS) dCtC. JJE^SHtmi 

X'ht. mmiz^^titXdtz^ Ge<^H:i->ftAt:J: 5jHfflL:tx»Jl)->f HflaSfcfli4IB7<^>SIM9BSt:o 

fmtz^ oi^fflioiaiafc/h^ < ^ro-rv^s . z^yim [ o 1 3 4 1 :¥mmmtzti\.Yzii. jji«iijs 

[012 61 ^♦^di9g»rtJV^-Cfc. ±£ ±fe:'J 77^- hU^JR (Witf^^^R. 

m4<7)||ifiJB®{cfev^T^'>yi^l-«4i7«56aS-^ m. -•y^;HS=5ri:') -eLT. fflSiO±iii 

T>'^M X<^^{ci^^^;i hh»xm:\.\ LlHip-y [ 0 1 3 5 ] 0 1 7tt, :*^IM9BSti3V^TmL3f> 

[01271 ^fc. -f^ryafcLTIl. Ge(C»<i-r <^^'y>''J1>-^ b'®«4 5 OX:JaT«oagTl'-ifT 

C. Si. Sn. Pb^7^=&fflV»i^i:3ti*-C§6 --yHrttLTm2ix>tt<35'e*&. ^tctJl^T, 

[01281 vmjm^m\^h^*)iiz\zm (a ifflt:aoT«0r-^LTv^sc:i:3&»^». ^^'vj^yi^-f 

s) , yy (P) , >'N03r-y7c*, ^gtt;<f;^7C*^ H^cWffltt**fi«FTj)l>t<Oi:«SS^l&. 

:t vaA^fflV t , H tWkifmth Z b #-C# [01361 Ltiifi^ X . l^«>Tt^P 

-?-<^)«^. GelrfflV^Sfc^tc^eil^rJKAttXfXf 7r;^^tJgB^B^t<^5!L*n>Bilt^r9#iiiOiafl 

*>4'f:t>ilGe F4 *ffli-^^:<Tiirfri:V^df«j&&«* *«/hSv%i|i«fWSW*^rrS'>xyN*l8v^Txyi>->f H 

[01291 (ll6«0|liBgS) mz^ 4 ;t>ftAaic y if'f K^b^fir=S:3ietU4, il^<7>fiv^rt;P7 rxM 

t5»tSfiaT--;Pfc:«&IB6<^^IM8BSfc:ov%Tili!B «<^***}§iW-S**'e<^T*0*SaS«li»aL!5rv\ 

■rs. Uv:*<oT, r=i:)Vyrx^(r)?^^vmzmmizi^ 
[01301 ±smA0mi^me:ii\yzwmLtiXd so yi^^ Y^-tt^ibifix^^ ¥ffltt<oj:fc»vy-9-'f hji 
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[013 7] ifrffmmsmm) .hSlV^-fiiAHOllSfe c7)gliiigfc:fflv^Sii:*5t*#S. 

0. l':x^>7^'C2lll<^iai^|^i&ff^r3C:fc*«T tH>. iS^, iSe^^iDiEflKrfflSfcfitL^^jagai^ 

(#t:gv^iagagB8) t:ijitsr--/i'«-tf^: 1021 as-iipiantedcos^yayaasfcfctt&b^ (a 

->TiaS?&«»iC:i:A*T#4. '>xyN*«:*:Pgfc:^:-, s) kWm (O) i:<^)fflsa!$*i^fc:fcftSigJgrn7 

±iii»>T*/P7rxia«i:Tiii»0Ttrt^ 20 [041 (a) - (d) {4. *»»s^l<OlQeg!l|fc: 

i*t'Jt*«0SL. 3HiSM<oTt/i'7rxis«iii5iai,-c [05 1 *^mnmi(^ymiamtz:^(f{>T--rt^&x/ 

ssfflKv— TitswuTT-wi-itT^ot:. <jc<?>a [07 1 mi<^mmmtzinfh7--A^k^u 

[01381 ±m^'rtdif^(Dmmm!o^:tyw<i:m -hm^ht, 

fflUTSea^S-ff^rdJ^. '>x>vOWiiii*»^>>f^y 30 [081 :S3ttfciEa§*lTV^S0«P~hi:T--;Pia 

0±nfc;P-f ^latf S^l fcfcioTff^rd©^. ± [09 1 *IWa<^3o|3ggKSfcfett4A s<?>**a 

ffi«l<^)rt;P7 TXmat m^m>T=t)Uy r X^lii: A t/::^©^ t A s RtX B ^gEA L/i:J^^: fcfettS 

X. myL\iyy^l^:t.T--)Vi^tj:^n,^^ CicDias ^^i\^i.r=^^'yr7.W&b. AsitAt:J:oT}g^$ 

^ra C: i:*nirigf:4=5:S. '>xyN<^);*:aSfl:fc:J: [0111 ( a ) . ( b ) tt. f^3ommW{Z^Vth 

'yX^:cj\mAi>mfcthifi. ^<^)b^iz^:rj\m^t 5V'>t:^^SIi|g^-hSr#rS4->cort;l-7rX« 

±ffi-Siiira<^)aeiit<ogifl%-i:'tiEair#4<7)T. mi:^?>miimyr}V''y:u\ijmth 2035^^ 

01. i t *s-c^ S . [0121011 t::*-rfP«»9-yr;k'^xyNifflv^}t 

(01391 ±M^mmmcom.m^-mi±. ssa j©^<o«-rt;i.7 r x««^^)iasM^5rigKH**t0 

:tjsn^:t-9-wm:wm:^tc'>xi>i.\.^L. lae [01 31 (a) ~ (d) a. -eti-ejutt:. wsl^ 

\,zmffn'fJUx^l&githtiifm^xj\i:m^^x^*j:'> o-c. -lox:, -2 ox:. -3 0t:fci>{t5b^ (a 

Ti>J:v>. 50 s) <^)aEAfc:J:or}gjac$n<:rt;P7rX«IS-l6a 
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[Hi 4 1 «aK:*JftS>f ^J-y^AtJ: -yxm^^HJ:: 
[H151013 (a)~(d) tC*f££A^T'-eil 
h Vffm^tzX O«'?»nytcos AiOiHKX'^^ h)U/) 
[Hi 6 J ll50||Ms»!Bfc:iJtt&IV8e7^i: LTGe 

SMmtff)msi-niS.<^Mmi^rrrEM^§mtt^i>i>, lo lobb isseai^giis 
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[HI 71 m7<O||M0gJS{c:tJV^-C»j£U^:'^x/s<7)N 

10 ^^^^^^^(IgB^B) 

10a r*iP7rXfiW 

10b ^ff^mi 

11 v'j^^iifljs 

lOaa 



[HI] 



[H2] 



Reordering Rates Aaoorpbous Layers at 5S0*C 
— lofliieDce of AiDclrnaii Oxfsen— 
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[04] 



me] 



(a) 



^11 



Reordering Rates Amatvhcsaa Layers at 560*0 
—Influence of Rbock-on Ckiygen— 



i i i i i U i-^^ 




_ lOab 
^lOb 



1 






60 


• 


50 


o 


40 


g 


30 




20 


1 


10 




0 




0 



As 3(»wy 



10a 



50 lOO 150 200 250 
Annealing Tiae (sec) 



300 



U 11 i i 

Wx^lOab^ 




10 



[07] 



[B81 



-ST21 



I 



>^SI24 



Tieaperatttre CC> 
625 600 575 550 525 500 475 450 




ioplttit 



1.4 



10»/T("K) 



(20) 



!|tli2 0 00-2 321 



[B91 



As 3(ft«V3X10><ia-* 











AAa 


D 




O 1 

□ 




a° 


















^. 





0 10 9 90 40 60 

FOI NT 



[017] 




250 350 450 550 650 750 850 



Wavelenffth(niii) 



[010] 

^ SQkaV Aft aOkeV 3Bl4)550t: STA 













































EX 












































A: 



































0 10 20 30 ^ 60 60 70 80 90 100 110 120 



AMULTDe (sec) 



(21) 



!^2000-2 32 142 




imi2] 




400 1 1 L 



AstB As Ge AsH) 



(22) !^2000-232142 



[@13] 
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[015] 
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[liajBl¥J«12¥2fl9B (200 0. 2. 9) 
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m. 

[«uB>tiK]Ba^ija*a2 6 

[#iliffiE3] 

immmmB^] 0026 

[liluE^ll^ 

[ 0 0 2 6 J ±Si^i:^iy\mf^i><Ob LX. IM 
-/ r ( a ) , J:S1®R<Ofia0Hf£TiiiWfe:*-C "^x 
^N$^±Ttt4-:>fcKB3n;tSlit«:oTV>Sl^:^r 

[#jifiuE4] 

[ISiEM^^SB^] 0 04 8 

[004 81 dt>t. Jia^^'?x/vKS<Ot,<Oi; L 

[ffiE>ti^^«] mm 

IWEmmS^} 0 100 

[O1OO]09{±, (As) <^*aAU7ti©^ 
fcb^ (As) ay^;f:Dy (B) S-aALitJ^^ttCfc 

•fJ^NrtioaSfflaf { 4 9.-K>f V f ) 

^yr)U^j:.J\tLX. (As ) $^J|lfia[«£E3 
OkeV. H->C1:3X1 0"at(« ■ cm-iff)^X 

i-T-^') i:. b« (As) $rlIIfi$^3 0keV, K 
-Xil3X10i*atoK • cm-itr^-CaALTTt 

^^^.^{oy (B) S:linamffi8keV. K-XM3X 



[)lliE«affi6«] ^aHS 

[*iiE«IK3ia=fel 0 103 

[01031011 (a) . (b) l±. SV^tC^Sm 
S. loom^*©^, HI 1 (a) (c^^iat. 

xy\rt(cttn@Br<^)iaga^ffla«Ri. r2. r 
nimi^^iixa*). ^msi^mmRi . r2. 

• Rnfctt. @9fc*^gj(^r-:?fcjttiS^Sb^ 
(As) fc#oy (B) i:*ftAt/i»lT*;P7rx 
^Rll. R21, •". Rnl^:. m9tZ^Am<DT-if 
fcitB^Sb^ ( As ) <o;^ii&aAt3tll2 rt;k7r 
Xf|«R12. R22. Rii2fc, HI 0(zn\>^XWmL 
tiyn^'?=i^A (Ge) i: K-Xft 1 X 1 O'Satons ■ 
cm-^XiiALtimST^JUyrXm&mS. R23. 

Rnsfc. mi<m]mmizii\^xm,mLi:i\zm (a 

s ) Atm^MI[»±0»S(^)i»l ( 0 ) i^Ltm4 
r^;P7TX^iSR14, R24, ••, Rn4i:*^'g(t^>ilT 
v^S. looS^TIi. HI 1 (b) t^-Tia 

fc, ^3u\iji4im^tix. m9tzmijaf<rfT-^iz 
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